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2 Z0mm\t3 nm'-9 nm©l6ffll^Tfe^ 21 b < , 4 nm~ 

:R:#:6<Jlc:«, Al-Cr. Al-Ti, A u - P d . Au-Cr 
, Ag-Pd, Ag-Pd-Cu^ Ag-Pd-Ti. Ag-Ru-A 

RHMi 2 5(Dmmmn siBcmnrnw^^iiSu. mKommmi 2® 

M5a^^J:0i§l<f SfeJt), n3^2. 0. M.-Z>1. O^k S^mtcT 
^tT!)m^V<. 0. l^nS^l. 0,5.01. 5^k3^4. OS: 

^MMl 2 5CDM»d SJtS nm—l 5 n m® ISBSP^T^b 5 cl t 

8 nm~ 1 2 nmCD^ffll^Tab^ D^ff ^bVio Kl^^ 1 

2 5 0JliJ5d3<£3nm£;jii:t- ^CttC<kD, +^J&l^i2;iS:^tljJ>^# 

25 e.n, ja'::)iii ©if^Mi 2®+^}a:^it^55M#e>n§o sfc, 

1 2 5 ©Mild 3^15 nmliilTi:-r^i::^iCcfcD> S 1 €»1f #S 1 2 
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m'^^mmm 1 2 eomm^n 2. m^%wck 2 kmm 1250 

©^^n3, mm^^li S tomiZ^^^X. 1. 0^ (n2-n3) ^ 

3. o^rc\ti. 0^(k3-k2)^4. 0 ^mtcir ;i tiim^V < 

5 , 2. 0^(n2-n3)^3. 0*fe«l. 5^(k3-k2)^3. 

m I 2(Dm}^^^lm^^^tf)^X^^o M^^^. ^ii^faUM 1 2 6 
10 UTTiOg. KMmi 2 5 hhTAg^^^m^^rcm-^. O S 

nmlc:feViT. n2 = 2. 7. k2 = 0. 0. n3 = 0. 2. k3 = 2. 
OX$>^s (n2-n3) =2. 5. (k3-k2) =2. 0 iifSiX) . ± 

^^^mm 1 3\t. mi ommm 1 2 2 <Dmmm i4t 
15 \z^mt^mmzn^. miommmi 2o>^;t-;«7X^B^Ksut-§ 

\^r:i^^. AZf^AZ = A/ {2 (NA) M Xt5.^X^^o A = 40 
20 Onm. NA=0. 6 <^Nf, AZ = 0. 5 5 6 At m<i:fj: 0 . ±0. 6 jtt 

(om-^Ul. 2 timU±X;&^^tifi>Ji!!'^X$>^o Hi 1 2 . 
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— if^«§. w-if if-A 2 (DAHmf}^^M.xm 1 oif 1 2 

5 <l!lfcfe§1f^^J^5iJ^^-&S;/fc«). 4 0<Tc 1, B.::>4 0<Ta 1 & 
#fc-r::i::;&WSb<> 4 3<Tc 1. 4 3<Ta 1 ^^;^c-rci 

m 1 Olf 1 2 ©Mats^T c Rti^T - 5^ (Tcl-Tal 

) ^5^mrc-rz:tf)m^v<. - 3^ (xci-Tai) ^s^mtc 

10 ■r^:i:;?)^<kO^^L/l^^, Tel. T sl liJ^^^o^^j^^mtcr^iiiz^K) 

. m 2 oDi*#M 1 4 ©iBUfe^^cDigj. ^ 1 (ommm 1 2 o^mm 123 

H 1 (ommm 1 2 ©Slt^R c 1 BlU^R a 1 f3:> R a KR c 1 

Kmmm (rc i -r a d &:^^< j^Bummn^wmm^n 

?>^^\Z. Rcl. R a 1 0. 1 ^R a 1 ^ 5 *;/^«4^R c 1 ^ 
1 S^mrc-t^hibm^VK. O. S^Ra 1^3Src{t4^Rc 
20 1 O^mtc'tZ.til^^lOtif^V^^^o 

;k\z. m2(Dmmmi ^cDm^^z-Di^^xmrn^z^mT^o m2<Dmm 
mi 4\t. u—'^\^—j^2(oxmmff'^m\zmn^nrcTm^mmi 4 
1 . mmm 142. ±mumm 143 ria'sms 144 izxm^-^nx 
vis. m 2 oDii^M 1 4\t.. mi (dmu 11,^1 ommm 1 2 
25 ^^mmi 3 ^mjabfew-if f-A 2 fcj:oTiHifcs^)&^frt)ns. 

-rm^mm i 4 1 ym^^m 121 tnmz. mmw-Mmzxm 
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^<-r^m^ii. ^m-r^o rm^mm i 4 i \z\t. mxits i ( 

5 K\t. 0. 5^2. 5)> AI2O3, TiOg. TagOg. ZrOg^ Z 
nO. T e -OmcDmitm^m^^^^t-fy^l^^^o ^Tc. C-N. Si 
-N. Al-N, Ti-N, Ta-N, Zr-N. Ge-N, Cr-N 
> Ge-Si-N. Ge -C r -N^<Dg{bi^*fflViS;it'fo^^S, 

iiPHHlC. ZnS-S i 02«T<Wi5^^Ml 4 1 ©^J^t bT^NFlcMn 

TM^SM 14 1 ommu. rm^mm 121 <hi^iijc> m^\^-^ h 

^m^VTmmm 142 <Dytm.!^m^mib^m^ t. s.tj^iB#tu^©s 
mumm 1 4 3 \z},t. ±mummi 2 4(Dm^tmm\z. m^^tsio 

2. AI2O3, BijOg, NbgOg. TiOg. TagOg. Z^02^ 
Z nO^O^-fbtl^fflVi^CliiidtT?^^, S^c. C-N, Si-N. A 
1-N> Ti-N, Ta-N. Z r -N, Ge-N, Cr-N. Ge- 
25 Si-N, Ge-Cr-N. N b - N^O^'ft^fef^fflVi^ d 

19 
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5 TVi^o 21<Dtt»T*>. #lc:G e - Si-N. Ge-Cr - N tV^o/tlt 
-^^^b^/OW^bVio ZnS-Si02fe> ±#J#^S124© 

mmm 142 h±m^mm 143 t<D^. hv<\t^mm 1 4 2 

;g>. "^Tc. Tm^mmi 2 2 tWim(Omi^\Z^y). nm~l 0 

nm (J:D$fSL.<«2 nm-S nm) (Dm.mP^'C$>^ ^ t-fym^Vlf^ 

o 

2^IIJ£®?^^t;i:fett§l3#M 14 2 ©#i|st». $&mm 12 3 (D^'&i: 

15 i^mtc, u-'*f\£-A2(DmM\z^'DxmBmti¥Bnnt<Dm'c^m 
^fsim^it^^^t^n-fy^^^^o 13^^14 2^*, mmmi2 3(Dm 
^tmm\z. m^itTes in^it\is e^^^m^^r^mmimm 

T^S, ^<m^nrcmmi[:Un<D^^^LVX},-^. Te-Sb-Oe 
, Te-Ge^ Te-Ge-Sn> Te-Ge-Sn-Au, Sb-S 
20 e> Sb-Te, Sb-Se-Te> In-Te, In-Se. In- 
Se-TK In-Sb. In-Sb-Se. I n - S e - T e ^3&tfe 

m^2r^li^lCi;oTii^fci:il5. Ge. Sb. T e © 3 tc^^^^S^ 

26 Ge^SyTe^^^fi, 0. l^x^O. 6. y^O. 5. 0. 4^ 
z^O. 6 5 (fcfcV. x + y+z = l) tl^mfife*^#tc:^tlT 

20 
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. 6 nm~2 0 nm©^Hl^Ta&-§>I1^5«>W*bVio d ©^fflP^fC^SVi 

5 m^(Dm^mmi!)^i^^ < o , ib^^m 142 ■fym\^^m'^\z}tfB 2 (Dmm 

M 1 4®Slt^/5)t/jN$ <7^;g,o tJ^oT, fB#S 1 4 2 (Dj^ffii, 9 nm 

Slt^ 1 4 4J1, ^ItM 12 5 CDJ^-&^:lRj«llC. IBIiM 14 2 ICSftiR 

10 4 4«, SMii 1 2 5®^-&i[^<tlC. mmm l 4 2T^C;/bl^S5i-^ 
3&MC*Sm$it> fB#»l 4 2^#^ambbB<-r§i:Vi'5iie<)7a:^«l'b 

^T'So Mitsi 4 4«, Rmmi 2 so^m'^tmmz. mm 

^0 Mi^^lzU. Al-Cr. Al-Ti, Au-Pd. Au-Cr. 
Ag-Pd. Ag-Pd-Cu, Ag-Pd-Ti, Ag-Ru-Au 

m^mm^^±^<. ^(Dmj^mhm^^^rc^. kumi 4 4<D$smh 
m\ziiLmt^mmmx^^o m-DX. m2(Dmmmi 4u. mi^^T&mm 

4 4j&^2 0 0 nmj;:r)m^^m^iz},t. ^<Dmmmmmi!)^±^ <u^-r€ 
25 xm2(Dmmmi 4(Dmmmmi&Tir^o ^-ox. rmmi 4 4(Dmm 

3 0 nm~ 2 0 0 nm(D|gfflF^-rab'5 
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±m^mm 143 tRum 144 ii<Dm<o^m\z.^mm^mmvTh 

V^^ZLtHj^-C^^o ^tc. mm\tS nm~ 1 0 0 nm (d;D»*b< ft 
10nm~5 0nm) ®|gHF*iT*§ 21 tT^^WS bl^o 

5 (mm(Dmm2) 

10 . *rm2CDSmi5 1 1 0 0 Mm) SIBlCb. 

i^V^T. m2(Dm^l 5±\Z. KHMl 4 4^^mt^o 1 4 

15 ^Ite 1 4 4^mmt^7cm^'^tS7./'^y^V >^^-^V'V^7.nv 

^^j y^T^^tiz^^^xmii^x^^o z.(Dm. m2(Dmw,i 5\zu— 

^^nfcfifl^MfdSit^ 14 4 ^^mt^o 

m^^^x. KMmi 4 4±\z. ±m^mmi 4 s^j^m-r^o ±m^m 

20 S143«. At ^7.mmn,^. ^j/^JiA r 

X^ffl^^'T, JiM^^P 14 3 ^«l^-r^7n^*^tr;^/i-/:$' U >^ 

iiV^T. JtM^SB 1 4 3±f;i, IB^S 1 4 2 <£^j^-r^. ^fe, 

Mtc^sDT, jiM^mM 14 3 tmmm 142 <Dr^ic^®M&^mfs 

25 . 
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m:m(Dmmi^mm\ytci:'^\z. t^mmi 4 2(DMj¥t*6 nm~2 0 

nm<3Df&fflF^T*S Jli:dW*L'< . 9nm~l 5 nm®||ffl|^Tfe^ 

i^v^T. iB^p 1 4 2 jiic, ym^mm i 4 1 <&^KM-r §0 ym^m 

15 ®14 1«. Ar;?fX^fflm4». *fe«A r :^XiKJfS:^Xi:(Dii-&:^ 

fcjiE^DT, 14 2 ii-vm^mm 141 ®Rgic#®s^^ii['rso 

C(DJ;-5^CL.T> l|2<D'lf#Ml 4^?^fK-r^o I^V^T^ ^2(7)*^ 

20 s 1 4 (DTm^mm i 4 i 1 3 ^m^^^o %^^mm 

mm^'rm^mmi 4 i±i;im^bTxt!>3-hb;rc^. #its?gYb 
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jfe:fe> rm^mm 141 ^^mvrc^. ^tcuyt^^mm 1 3 ^m^. 

<£rffoT'b.J:Vio IBik® 1 4 2 (^^S^bJi. l/-1f h'- A 2 ^MMT ^ 

5 m^^x. ^^i^mm 1 3 ±\z^ 1 ©it 1 2 ^^mt^o 
±.\z^m^^m 12 7 ^^sm-rso 1 2 7 a r 

10 12 7Srm^!fc-r§5c^S:^tyXA-y:$'U>^^3'~^^'y bSr;^A^;/i57U> 
j5^-r § H t J; o T?^^T # S , 

^v^T, ^sstfT^M 12 7 ±jc, MjI^b^ MS 12 6 ^mBrT^. n 

ia^iaSS 1 2 6 tt> Arj^^X^ffl^^'. Sfe«A r :^7.tSJ^i:;^fXi: 

m\^x. n^^w^MM 12 6 ±.\z. R^m 125 ^^m-r^o >R#ts 
nmm,^x. ^mm 125 ^iif^'rsTc^sr^t^::^/^^;;^^^ u >if^—^ 

20 m^i^X. SMS 12 5 ±«!I^^S 12 4 S^mt* iiM^S 

®12 4«, Ar:«fX^ffl^4»> *fc«Ar;^7.tM^&:^Xi:©ii'&:«f 
X^ffl^^'-e, ±#J«»S 1 2 4^«^T§7n^?£'^trx/'?^)/^U 

m\^x. ±fi!i^iis 1 2 4±ic. lai^s 1 2 3 <£^M-r^. is^si 

25 2 3«. ^©mj^^C^&CT. Te. I n S e ^Sr^^^^- S# 
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7s;-%v^^)y^<Dnmm.'^7.\z\t. AtIST.. Kr:^fX. Ar:^Xt 
m(Dt[ffll^Tab^c:^:/OW^L'<, 4 nm~8 nm(Dm.mP^'V$> ^ t 

mm^iEm\zmm'r^^ti!}mv<'/3i?>o u^x. mmmi 2 3<D^m 

o 

MViT. IB^Ml 2 3±tc:, je:>^JCJiS;DTTfi!l#®S 1 2 2 ^ ^mi- 
ls So Tfi!l#®M 1 2 2 f*, Ar;^f7.#ffl^^. *fe«A r t 

7.h(DU^:»xmm^^x. ym^mm 122 <&«^TS7E^^^tix 

o 

20 M 1 2 1 <£figM-rs, Tflm^e 1 2 1 ±#jii^MM 1 2 ^t.nu<o 
:^mxm^x^^o :in^<DU^m^m^'t^m\zm^^^n^:^/'^v^ 

i3i^. ±.mumm 124 .h^iftji 125 Lom. Rt;?^its 1 2 5 1 
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mumm 121 ±\zm^vT. mm.^Tmumm 121 jc^^^i^tx 

fsi^. ymmmm 121 ^mmvrcm:. ^tc^'^m 1 (Dmu 1 1 ^^mm 

^hizji^-oxno ^tif}^x^^o &,±(D^-c)\zLx. 7.^ i^m 
20 m<Dumn^^n^:^m\z-o\^x^mT^o 

matt, ^"T^T.^ 1 S[lIte$-fr^;/S:8e)®Xb!>H;i/^:-:$^ 3 1 i:> ¥ 
25 ^#:|/— If 3 3 H 3 2 t> 3 3 55^ ffilt 

^n-i) w-if tf-A 2 <&m^T^^tii/>'X3 4 t$#^TVi ~ So ^ 
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ommm imiommmi 2. f^2<Dmmmi 4) ^«;itv^s. fsi^ 
. m 1 (Dmmm 1 2 «iBiiji 1 2 3 ^2 oit 1 4 m^mm 1 4 

5 (SI <^1f 1 2 0:®'&«B2#® 12 3. m 2 (Df^^S 1 4 

yt^^xi7 1 (SKDif^Mi 2^fe«m2®if^® 1 4) -^(omm 

— (Dfc! — ii7/^y>- (pp (mW)) ii£A°y>-(DAW (Pb ( 

10 mW)) ^iC^^^-fr^CtJCcfcoTfr k!-iJ7A7-(Dl/-1f b*-A 
2^Mlt-rsC:<J:tc:J:<oT. IH^M 1 2 3Sfct*l3©Ml 4 2 

m^-i^mX\t. AWTXA^-CDAy — a^W-if fc*-A 2, ^^ffi ( 

^6^)T*^o Jfe^. v;i/5^A;i/X«t!-ii7 Ay — . ;'^^t:^/'^u — 

©Ay-l^^;l/3'SttT^P$nT'b OmW~tf-:J7 Ay — ©IS 

ffl © A y — ,t T^iB $ nr "b J; v^o 

tf— i'Ay— , A'T TXAy— ovit^ncoAy — «9 'b 

©fe8e>cD+^)'7feMlt^«3&«#e»n§Ay-§S^Ay- (P r (mW) 

25 :^*«fTt)n§o 

^tJl/>X3 ^©PlPic (NA) l/-if hS^O. 
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4itim~0. 7 Mm©|gffll^lc:PlE-rs:fefe> 0. 5~1. l©|gffll*l 
(J;0^ff^b<«. 0. 6~i. O0iefflF«g) T^s fc3&t|ff ^bVio 

V'-lf b*~A 2 <7D|^SJt> 4 5 0 nm£>lT (^0$f 3 5 On 

m~4 5 0 nmOlSfflt^) t/^W* b Vi, If ^^IB^f -Sl^*^ 

^IB^jl 12 3 iC'&t*-^. H 1 (^SIS 1 1 ^i^iibfcl/— tf If — A 2 
10 J;oTlBikMl 2 3tClf#^f3^t-So n±\t. 1 2 3\Z^^X 

Slt^n, UlCOSiSl l§2l5abT#;fel/-iflf>-A2SrfflViTfT"5 

o m2(Dmmmi 4\zM\^xmm^n^m\z}t. V'-iftf-A2(DM^ 
^iB^s 14 2 ic-^t>-&> m 1 11.^1 ommm 1 2 . -blxs% 
^^mmi 3^^n\^tz.v-^\f.-j^2\z^^xmm^u^'r^o n^' 
15 la^Mi 4 2icj;oT;KSt$n, ^^^msi s. mioit^gi 

2, 1 ©'If^Ji 1 2 <£iSjibT#y5:l/-1f bi — A 2 

o 

f3.^. m2<omWLl 5, 1 3lcV'-1flf-A2^#<fc86 

) \znt>nx%^\t^o if)v—:ftL'7y\^<om-^\zmm^^^\^x%^\f^ 

o 

fiiiTic, m:Mm^m^^xifmm^-^^\znm\zmm'r^o 
25 (usig^^a 1 ) 
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5 -a. i-b. i-c. i-d. 1-e) u-hm^m^u^mM 
V. ^(Dmu±iz. i&m^^mtvxs i 02 : 1 0 nm). mm 

>7';H-f, l-g. l-h, 1-i, 1-j) U-hSfl^fflS 
10 m^ffllcb, ^©^^±(cM]ia^P^StbTT i O2 : 2 0 n 

o 35::fe, T i OgCD^iKmi/— h«2 2. 0 AX s e c #ifiT2fe^fe8e). 
15 ^1^1/— h*«22. 0 AX s e ci!)^^±l%&,nx^nittO. ±3%&. 



mi) 



25 



No. 


mm 


TiOzOfiglSU'— h 
(A /sec) 


$1J^ 




1-a 




22. 1 


O 


o 


1-b 




21. 6 


A 


1-c 




22. 2 


o 


1-d 




21. 9 


o 


1-e 


m 


22. 5 


A 


1-f 


n 


15. 6 


X 


X 


1 -g 




18. 6 


X 


1-h 


m. 


19. 9 


X 


1-i 


an 


16. 7 


X 


1-i 




18. 8 


X 



29 



wo 2004/034390 




PCT/JP2003/012937 



mnf3:V^D-y':/jii - f . i-g, i-h, i-i, i-}(Dm'^\z\t 

^^•^^^rzit>\z^mmmm^mn^m^-fy^m^'v^^z:ti!)mm'^n 

10 fCo 

(mmm 2 > 

v. mmmmm 127 (ommmn 1 s:txmi?d 1 tmi(ommm 12© 
(Rc 1. Rc 2) h<Dm%t:m^rco Mi^m\z\t. i&mmmm 
15 12 7 <oun. mmnimysi^m 1 (Dmmm 1 2 ^i^mi'. m 1 (Dmmm 

rcD->':^)Viz-o\^^x. mi<Dmmmi 2<DR^m^mmvrco 

hSIS (It^ 12 0 mm, JP^^llOOj^m, 1.62) ^ffl 

20 MlyTco ^bX, -e©#U;^7-7j?^- h^«^±fc{S®^^M 1 2 7, M 
12 6 iibXT i OgM : 2 0 nm), Hlt^ 1 2 5 ^: 

bT, Ag-Pd-Cu® (|*$ : 1 0 nm), ±m^mm 1 2 4hLX 
Z r - S i - C r - OS : 1 0 nm), 15^® 12 3tUTGeS 

bT e« : 6 nm). TMI?-®P 122<i:bTZr-Si-Cr- 

25 OS (IP$ : 5 nm), Tm^mM 121tbTZnS-Si0 2M 

$:40nm, ZnS:80mol%> SiO2:20mol%) ^M. 
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i ©2^. A 1 zOgii. Z r Z n S - S i OzM^m^f^Tco 

mm 2 Omm. 9 0 jtzm) SrTM^HS 12 1 

10 2 s^m^^t-^^^^MitJim^n^^. mmmi 2 3-mm^mx$>^m 
^(DKmmRc 1 (%) ^m^vtco KHm<DmM\z},t. msiz^i^rz: 
^mn^mm3^m\f>r:io M:^^\z\t. xt!>H;v^-i$' 3 it+j-^t' 

;i/SrlHl^$-&. ^^:S4 0 5 nmOl^— lf tf-A 2 1 (Olf^S 12© 
IB^Ml 2 SlC^^bTMItb, ^(DKHytm^m^T^^izlZ^-DX 

15 ffrDfeo 

^2 €■•t^>:/;l/^c^^t^^ i ©it^s i 2 ©Mlt^ (r c 1 , r 
ai) (Dm^mM^^-To m2\z\t. ^^>':/)Viz^n^^m 

mmm(DUm> i^^4 0 5 nm<DU-1f\:f-A\zMT^{&mmmm 1 2 

7 (Dmmmn 1 t^^^mm 1 3 ommmn 4 ( 1 n 1 

20 - n 4 I ) 'b^^tlTVi^o J^:fe. S i 02^(^1^:54 0 5 nm}C*5tt 
§JB^2^n 1 «1 . 4 9> A 1 20am<Dm-m4 0 5 nmi;i:fett^Ja^^ 
n 1«1. 7 0. Z r0 2Ji®IS:S4 0 5 nmtC:fefrtSBSf^n 1«2. 
12, Z n S - S i 02a<^^^:S4 0 5 n mtc:fett^®tff¥n 1 «2. 
3 4T^t3fco ?^;B4 0 5 nmJC:fetj-^M3a¥P^M 1 2 6 ®JB 

25 ^^n4«l. 6 2T*t3feo Se»tC, J^J^lC'CP V^TH, 13^^12 3 
j&^'^^^aTib^J^'&O^ 1 ©If ^ji 1 2 ©»m©^MgPJC:fetj-^>Klt¥ 
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1 a 1 ^ 5 (Dmmp^-v^n^tOy v^-rn*^— ^jo^^a^T^nt^A 

5 (^2) 



15 



20 



No. 


1 ■ ftf-t 

Mm 


1 n1 — n4 1 


d1 (nm) 


Rcl (%) 


Ral (%) 




2-a 


SiOg 


0. 13 


1 


6. 4 


1. 4 




2-b 


SiOs 


0. 13 


5 


6, 2 


1. 3 


0 


2-c 


SiOa 


0.. 13 


10 


5. 9 


1. 2 


0 


2— d 


SiOz 


0. 13 


20 


5. 7 


1. 0 


0 


2-e 


SiOz 


0. 13 


25 


5. 2 


0. 9 


0 


2-f 


SiOa 


0. 13 


30 


5. 1 


0. 9 


0 


. 2-g 


AI2O3 


0. 08 


1 


6. 5 


1. 5 




2— h 


AI2O3 


0. 08 


5 


6. 6 


1. 5 


0 


2— i 


AI2O3 


0. 08 


10 


6. 8 


1. 6 


0 


2-j 


AI2O3 


0. 08 


20 


7. 1 


1. 8 


0 


2-k 


AI2O3 


0. 08 


25 


7. 3 


1. 9 


0 


2—1 


AI2O3 


0. 08 


30 


7. 4 


1. 9 




2— m 


ZrOa 


0. 50 


1 


6. 7 


1. 6 


0 


2-n 


Zr02 


0. 50 


5 


7. 8 


2. 2 




2-0 


Zr02 


0. 50 


10 


9. 3 


3. 0 


0 


2-p 


Zr02 


0. 50 


20 


11.8 


4. 5 




2-q 


Zr02 


0. 50 


25 


12. 6 


4. 9 




2— r 


Zr02 


0. 50 


30 


12. 9 


5. 2 


A 


2— s 


ZnS— SiOz 


0. 72 
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